Abstract The quantification of the condensate heat resistance is studied for dropwise condensation from flowing air-steam mixtures. Flows are essentially laminar and stable with gas Reynolds numbers around 900 and 2000. The condensate shaping up as hemispheres on a plastic plane wall and the presence of inert gases make it possible that thermocapillary convection occurs making the resistance less than the mean condensate thickness (ca. 0.185 mm) divided by the heat conduction coefficient. The analysis of experiments shows that the effective mean condensate resistance might indeed be less, by a factor of 0.8+0.2. The analysis takes account of the sensible heat transfer which may be as large as 35% of the total heat transfer if inlet vapor concentration, cin, is low (ca. 0.07). A method is presented to determine the gas-condensate interface temperature, ti, that is needed in the analysis of the heat resistance. The highest temperature differences (t i-tw), t w being the mean temperature of the condenser plate at the gas side, have been found to occur for relatively high values of Cin (ca. 0.3). Y tration specific heat at constant pressure mean condensate plate thickness from coolant to gas diffusion coefficient hydraulic diameter, four times the cross-sectional area/the perimeter specific enthalpy distance between two condenser plates ( Fig. 1 ) Fanning friction factor convective heat transfer fraction (section 5) acceleration due to gravity heat transfer coefficient thermal conductivity length or height of condenser plates (Fig. 1 ) mass flux pressure heat flux heat flow rate to one side of a condenser plate average radius of drop base relative humidity temperature velocity in the channels total mass flow rate coordinate in direction of gas flow {Fig. I) coordinate perpendicular to condenser plate (Fig. 1 
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In an earlier study of condensation in compact heat exchangers [1], condensation was assumed to be filmwise and emphasis was laid on the proper deduction of bulk values and the accounting for fog formation. In the present study, extensive sets of new measurements of dropwise condensation from air-steam mixtures flowing in two, especially designed PVDF heat exchangers are analysed in order to determine the condensate heat resistance. Several investigators [2, 3] presented experimental evidence for the insulating effect of condensate drops in static vapor environment.
The heat transfer resistance of the condensate not only depends on drainage and the wetted area fraction, but also on the condensate interface temperature, t i. This paper presents a method to determine t i from parameters measured at the inlet and the outlet. The convective (sensible) heat transfer coefficient from the gas to the adhering drops is used in this method. Many studies in the literature consider pure steam condensation in which convective heat transfer is negligible, either for isothermal plates [2] or for nonisothermal plates [4] . The present paper concerns air-steam condensation on nonisotherreal plates in which convective heat transfer cannot be neglected. It is therefore analysed with the aid of a finite element computation and a comparison of pressure drops taking advantage of results from the literature obtained for similar flow situations. This analysis justifies a procedure to compute the average value of the convective heat transfer coefficient from its average value in measurements without condensation. These measurements have been performed. The interface temperature has subsequently been determined for a large number of flow conditions.
The interface temperatures are used to quantify the heat resistance of the condensate. The hemispherical condensate shape and the presence of inert gases allow for temperature gradients to occur at the condensate-gas interface of a drop. These gradients actually do occur, as has been demonstrated experimentally [51. If thermocapillary convection would result from these gradients the condensate heat resistance would be reduced [6] . No other direct experimental quantification of thermocapillary effects during condensation has been found in the literature.
